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UTRODUCTmW 

There  are  several  factors  that  affect  the  gemination  ©f  pood  viable 
plant  seed*.  These  factors  aey  be  placed  In  three  broad  groups*  eliaatic, 
biotic,  and  edaphic.  There  are  several  in  ortant  factors  tinder  e-^eh  sroup 
beading.  The  most  iaportant  climatic  factors  are  precipitation,  sunshine, 
sad  temperature.  Under  the  bl  tic     ,  the  rost  irmortant  factors  are 
entasis,  including  aan,  and  other  plants.  The  edsphic  rroun  includes 
mainly  thoss  factors  reflecting  biolo- icl  and  chemical  properties  of  ths 
soil. 

Bsch  of  theae  factors  (precipitation,  sunshine,  temperature,  animals, 
biological  and  encodes!  properties  of  the  soil)  may  affect  the  plants 
directly  and  are  all  interrelated  in  their  effects.  Seldom  are  all  optimum 
at  the  ssjBS  tine. 

Following  germination,  it  is  es  antlal  that  one  edaphic  factor,  ths 
supply  of  available  nutrients,  be  kept  near  the  ortiraan  in  order  to  nroaote 
rapid  seedling  growth.  An  anple  suprly  of  available  nutrients  is  a 
necessity  and  may  be  adjusted  by  the  use  of  eoancrcial  fertilisers  when  sll 
other  factors  are  favorable. 

In  recent  years,  with  the  general  decline  in  the  fertility  of  our 
soils,  ths  uss  of  commercial  fertilisers  fcafl  increased.  There  is  mch 
information  relative  to  the  use  of  coraraercial  fertilisers  as  riant  nutri- 
ents. In  recent  years,  with  the  pdvance  of  the  science  of  plant  nutrition, 
this  knovledgs  has  increased.  With  proper  use  and  proper  management  of 
commercial  fertilisers,  yields  freepently  can  be  increased  greatly. 


With  the  Increased  use  of  eoanercial  <>rtllleera  and  the  increased 
knowledge  of  plant  nut.rit5   ,  ! -ere  aloo  Is  need  for  more  knowledre  oa  to  the 
effeet  that  the  placement  of  the  fertilizers  has  on  seed  reraination  which 
In  turn  affects  the  arofi  yie" 

This  inv^stination  consisted  of  a  study  of  the  off  -  c< I  on  rernlnati 
of  seeds  of  wheat ,  corn,  and  milo  when  fertilizer  materials  of  various  sorts 
were  placed  In  direct  contact  with  the  seeds  at  far!  ua  rates  of  aprlicat- 
An  additional  invpsti-ation  included  an  evaluation  of  the  significance  of 
biuret  toxicity  cava  the  gemination  of  wheat  seed. 

RKTIEW  OP  LlTCRATOfll 

There  has  been  lirited  work  done  in  the  past  relative  to  the  effect 
which  placement  of  fertiliser  has  on  the  per      n  of  seeds. 

In  sons  of  the  first  work  done  with  the  placement  of  fertiliser  in 
contact  with  aeeda  during  the  gemination  period,  Tfcert  (?)  rerortod  t.r 
when  wheat  and  superphosphate  were  placed  to  ether  in  dry  poll,  r»erainatlon 
was  affected.  Gemination  was  even  more  seriously  affected  when  there  was 
some  free  msiature  oro-ent  at  the  befriimim?  of  the  process  which  was  followed 
by  soil  drying.  When  seminetion  took  place  fairly  ranidly  and  the 
superphosphate  was  placed  from  one  to  three  inche8  below  the  seedn,  a 
stimulating  effect  in  rowth  rate  and  an  increase  in  the  yield  of  both  prain 
and  straw  was  obtained. 

Coe  (1)  compared  broadcasting  of  fertilizer  and  placement  of  amaH  in 
dir  ct  asmjtaajt  villi  the  seed.  When  superphosphate  (0-16-0)  was  applied  at 
rates  equivalent  to  90  to  400  pounds  per  acre  to  oats  and  clover,  the 


direct  contact  fertiliser  application  method  increased  the  yields  and 
crops  natured  earlier  than  was  true  for  either  the  use  of  no  fertilizer  or 
the  method  involving  breadoast  fertiliser  n~nlication.  for  oata  and  clover, 
the  direct  contact  fertiliser  applications  were  superior  It  the  broadcast 
fertilizer  applications.  When  superphosphate  (0-16-0)  was  applied  at  50 
to  400  pounds  per  acre  rates  of  application  to  v.fceat,  it  was  found  that  use 
of  more  tha-  200  pounds  per  acre  arplication  caused  pronounced  int1ury  and 
depressed  yields  when  applied  in  direct  contact  with  seed  as  compared  to 
the  bredcaet  application  method.  The  direct  contact  fertilizer  application 
Method  was  supsrior  over  the  broadcast  method  for  the  application  rates 
lower  than  200  pounds  per  acre.  Whan  superphosphate  (0-16-0)  was  applied 
to  corn  at  50  to  200  pounds  per  acre  application  rates,  all  broadcast 
application  treatments  produced  higher  yields  than  when  the  direct  contact 
application  method  was  used.  When  fertilising  corn  it  was  thought  by 
Ooe  that  hill  or  banded  placement  of  the  fertiliser  was  superior  to  either 
broadcast  or  direct  contact  fertiliser  application  methods. 

The  germination  of  seeds  is  dependent  upon  the  absorption  of  water 
when  other  conditions  are  favorable.  Phive  (9)  said  the  soil  solution 
offers  resistance  to  the  entrance  of  water  into  seeds  by  what  is  known  as 
the  "concentration  of  the  solution ."  Work  done  by  Phive  by  using  varying 
concentrations  of  salt  solutions,  indicates  that  the  retarding  influence  on 
the  absorption  of  water  caused  by  salt  concentration  is  veiy  plain. 
Germination  may  not  necessarily  be  prevented  by  hich  salt  concentration, 
but  it  may  be  retarded.  This  retardation  is  directly  related  to  the 
reduction  in  the  a-sount  of  water  absorbed  by  the  seed,  which  in  turn  is 
dependent  upon  the  concentration  of  the  soil  solution. 


Here  recently  with  the  production  of  higher  analyses  fertilirere  and 
new  methods  of  produ  a  been  concern  over  nno  her  type 

of  damage  to  the  crop  caused  by  the  fertilisers.  The         I  of  pell  ©tod 
WW  hrs  caused  concern  because  of  the  damage  to  the  crop  when  it  ir 

Since  about  1943  urea,  has  been  used  as  a  foliage  spray  on  citrus  to 

supply  nitroen.  Crystalline  urea  becomes  very  hard  In  a  short  tint  and  is 

difficult  to  use*  With  new  production  methods,  crystalline  urea  can  be 

conditioned  to  forn  pellets  which  do  n-t  cake  and  •      m  be  used  easily. 

In  producing  the  pellets  the  urea  is  heated.  It  is  known  that  when  urea 

is  heated  it  is  converted  to  biuret.  The  reaction  is  according  to  the 

Q      o 
following  equation!  ^CCjg5  *  heat  =   W^  -  C  -  i!H  -  C  -  MHj  ♦  NH-* 

Urea  used  as  a  foliage  spray  may  be  conditioned  urea,  ^ith  the  use  of 
such  condi. ti  ned  urea  as  a  foliage  spray,  leaf  injury  has  been  reported  in 
citrus.  This  in  ury  consisted  of  a  yellowing  of  the  tip  of  the  leaves  and 
is  called  "yellow-tip."  Research  conducted  by  Jones  (5)  indicat- 
extent  of  injury  may  vary  from  small  amount  to  as  much  as  £  of  the  whole 
leaf.  Jones  else  ro-^orted  that      |  so  affected  did  n  t  eeover  ftfter 
injury,  but  new  leaves  which  developed  after  the  plant  was  sprayed  did  not 
have  the  injury  unless  the  riant  was  sprayed  again*  Biuret  was  first 
suspected  as  the  cause  of  such  injury. 

In  experiments  conduo  d  by  Jones  (*)  it  was  found  that  "yeTow-ti  ■ 
resulted  from  solutions  of  pelletlsed  urea,  of  biuret,  nnd  from  biuret-* 
crystalline  urea  combinations  applied  as  a  spray  to  the  foliage  or  to  the 
soil.  No  in  'ury  resulted  from  use  of  crystalline  urea  alone,  whether 
applied  as  a  foliar  spray  or  in  the  form  of  an  application 


The  results  Indicated  *hat  biur*t  uns  the  'substance  In  eorrercinl  relTetized 
urea  fertilizers  lAich  ecused  yellow-tip  of  citrus. 

Jones,  et  al.  (6)  ror-orted  that  urea  container'  nore  than  0,?5  ner  cent 
biuret  should  not  be  used  as  a  foliage  spray  because  yellow-tip  injury  will 
result. 

Mien  tare*  solutions  were  a     'to  the  soil,  yellow-tip  restated  from 
urea  containing  2.3   p  r  cent  or  nore  of  biuret.  Urea  with  swre  than  2.5  per 
cant  biuret  should  not  be  used  for  soil  r  inns  to  citrus.  Yellow-t 

which  resulted  from  soil  apt  ns  occurred  as  a  result  of  the  an»unt  of 
biuret  applied  at  that  time,  because  there  was  no  accumulation  of  biuret  In 
the  soil.  It  was  chanred  to  another  form  of  nitrogen  in  about  six  weeks  by 
soil  organisms. 

Starostka  and  Clark  &3),  experiraentin      oerennial  ry     ,  corn, 
cotton,  tomatoes,  and  oats  in  the  greenhouse,  concluded  that,  biuret  injured 
the  rye  rnss  for  a  nhort  time  nfter  ar        .  After  being  in  the  so*l 
for  several  weeks  it  was  found  to  be  a  useful  source  of  nitrogen  for  the 
crop.  Urea-biuret  mixtures  containing  u^  to  10  twt  cent  by  weight  of 
biuret  applied  to  the  anil  did  not  harm  com,  tomatoes,  cotton,  or  a   . 
The  ieree  of  nitrification  of  biuret  was  slow,  but  by  the  end  of  15  weeks 
the  nitrate  content  was  the  same,  as  for  use  of  either  urea  or  n-assniuB 
sulfate. 

Tests  by  Haas  and  Brusca  (4)  to  determine  what  effect  biuret  had  on 
citrus  and  avocado  tree  erowth,  demonstrated  with  citrus  that  50  pra  of 
biuret  in  a  nutrient  solution  caused  slirht  chlorosis  on  new  leav  . 
With  150  ppa  of  biuret,  chlorosis  apreared  within  a  few  days  after  the 
nutrient  solution  was  applied.  Leaf  margins  of  half-growi  leaves  wilted 


and  became  increasingly  ehlorotie.    Mature  leaves  took  somewhat  lon-er  to 
become  chlorotic.     :">n  avocar  ,        .••jrosis  of  leaves  was  present  on 

iamatura  leaves  -  days  following  use  of  nutr!;-n-  ns 

•ontaining  50  to  200  :  ■  ,     t  i  4:5-»k  somewhat  longer  to 

develop  this  condition  but  whenever  Id  tmrn  nresent,  c  Is  developed* 

Funabiki,  at  al»  (3),  working  in  Jamn,  reported  that  hig. 
"ions  of  biuret  had  :  «r  of  wheat,  naked 

barley,  or  paddy  riea,  but  the  immediately  after  germination  Buffered 

ftpora  the  unfavorable  affat  of  biuret.     Wheat  and  naked  barley  suffered 
more  than  paddy  rice.     *y  of  the  in'uries  due  '       t  appeared  on 

the  leavea  as  chlorosio  wit    yellowish-whi  .   .       a 

indicated  by  a  restraining  ef  f->ct.     A  v«ter  culture  emeriwent  showed 

B  to  30  ppa  of  biuret  had  a  stimulating  effect  in  the  ear":  es 

of  rrowth  of  'wheat,  naked  barley,  and  paddy  rice.     Injury  was  more 
frequent  during  the  wit:  mat  durinr  the  summer  months.    Thara  was  core 

injury  from  band  placement  than  from  airing  of  the  biuret  with  the  so:' 

Investigati  use  of  urea  srrays  ting  v 

amounts  of  biuret  on  pineapple  plants  by  ,  et  al.  (10),  -d 

that  thara  was  a  positive  correlation  between  toxicity  symptoms  and  the 
•mount  of  biuret,  whether  added  to  the  urea  or  sprayed  alone.    This 
investigation  sugrsted  that  "leaf-tip  diebaek"  and       1  i  iug  of  pineapple 
plants  was  caused  by  biuret  in  the  urea  and  not  by  the  urea  itself.    Urea 
containing  3  per  cant  or  war*  of  biuret  caused  dieback  and  cMorosis, 

Ogata  and  Funabiki  (?)  stated  that  biuret  is  easily  dissolved  in  water 
and  not  absorbed  by  soil  particles,  and  is  easily  leeched  away  from  the 
surface  soil  by  rai  .         xret  may  accunulate  in  the  laspar  aatl  layer  as  a 


result  of  evaporation  and  become  in.iurlous  to  plant  provth.  Biuret  had  no 
effect  on  the  amfflonification  of  urea  in  the  field,  but  had  a  slight  tendency 
to  deprese  the  activity  of  nitrifiera  in  the  soil.  This  effect  was  not 
regarded  as  particularly  important  under  field  conditio      »ver. 

Investigations  conducted  by  the  Spencer  Chemical  Conpany  (11)  evaluated 
the  effect  of  pre-energaoee  applications  of  biuret  to  oats,  radish,  brons 
grass,  snapbeans,  tomatoes,  cucumbers,  alfalfa,  sugar  b*sts,  flax,  peas, 
corn,  wheat,  lettuce,  carrots,  and  turni  .  It  wis  found  that  when  biuret- 
was  applied  at  rates  of  100  pounds  per  acre,  it  prevented  the  emergence  of 
flax,  peas,  and  turair*,  and  severely  Injured  all  other  plan's,  When  applied 
at  10  pounds  per  acre,  it  aj?ain  prevented  flax  and  oeas  from  emerging  and 
injured  corn,  wheat,  lettuce,  carrot,  turnip,  oats,  radis!  ,  broae  grass, 
snapbeans,  tomatoes,  and  cucumbers.  Biuret  applied  at  rates  equivalent 
to  10  pounds  per  acre  did  not  affect  alfalfa  and  had  a  stimulating  effect 
on  surar  beets.  The  injury  was  more  3evere  on  light  textured  soils  than  on 
heaviar  textured  soils.  The  extent  of  inhiry  varied  with  the  kind  of  plant. 

Work  done  hy  '  kuda  (fi)  involving  the  use  of  urea-tiurct  mixtures  of 
from  1  to  10  per  cent  biuret  indicated  that  growth  and  productivity  of  wheat 
was  reduced  with  applications  containing  sore  than  5  per  cent  of  biuret. 
Rice  was  not  affected  by  biuret.  A  germination  test  using  rice,  wheat, 
barley,  and  radish  in  .0125  to  .1  per  cent  biuret  solutions  indicated  that 
germination  was  not  affected  rut  the  growth  of  seedlings,  particularly  the 
roots,  was  inhibited  in  all  tests. 
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The  major  problem  studied  was  the  effoct  of  various  fertilizers  in 
act  with  seeds  upon  the  ^eraination  of  such.  In  all  studies  *he  seeds 
were  placed  in  direct  contact  with  the  i    d  fertiliser,  tm  »rinls  were 
conducted  in  an  atmosphere  of  9?     ^nt  relative  hun'dity  with  known 
percentages  of  moisture  in  tb  media.  All  other  trials 

conducted  in  an  or>en  greenhouse  wit'     animating  media  varying  for 
of  the  trials.  The  fertilizers  varied  as  to  brand,  anount,  and  kind  for  the 
different  trials.  In  some  trial  ,  hi  oeeds  were  soaked  in  fertiliser 
solutio:  s  of  varying  concentrations  for  the  fertiliser  treatment  . 

The  cr»p  seeds  used  were  ConcKo  wheat,  lo,  and  1^28  hybrid 

corn. 

Three  cermin     -.©die  were  usedi  (1)  soil  fro"  the      y  farm  - 
a  hervy  silty  clay  loam  soll|  (  ■)   soil  fron  Ashlan'        *ara  •  a  loaray 
sand  so il|  and  (3)  washed  fine  sand. 

The  fertilizers  used  were  ammonium  nit.     ntaini        r  cent 
nitrogom,  triple  supernhosrhate  contair      per  cent  available  P?^c» 
muriate  of  rotash  containing  60  per  cent  Kz0f  Urea  I  containing  45  per  cent 
nitrogen  and  8.87  per  cent  biuret,  Urea  II  contain  'r.f  45  per  cent  nitrogen 
and  5»GZ;  p^r  cent  biuret,  Urea  III  containing  45  p   r  cent  nitrogen  and  ?.15 
per  cent  biuret,  and  two  sources  of  crystalline  urea  each  containing  45 
per  cent  nitrorcn  and  .08  per  cent  biuret,  "ntes  of  fertilizer  annlied 
always  wars  based  upon  linear  row  length. 


Trial  I  involved  four  re  Mentions  of  nsch  treatment  for       te  of 
fertiliser  *v  andom  arrangement  o     MmettM  flats  was  employed. 

Soil  fro«.  the  Agy  «RMgr  '  nrm  was  need  as  the  perainat^nfc  media  find  was  pineal 
in  14  x  22  x  3  i-ich  flats,  which  ware  filled  to  within  efev  vhe 

top  so  as  to  allow  working  space  for  the  pl&nMnir  operation.  No  fe      r, 
immonlun  nitrate,  triple  superr'o  achate,  and  muriate  of  r-otesh  fertlli' 
treatments  were  used*  The  fertilisers  were  applied  sinrly  and  in  all 
possible  combinations,  0-O-0,  K-0-0,  0-P-O,  0-0-K,  B-O-K,  N-P-O,  &-NC, 
and  H-P-K.  The  treatments  were  applied  at  rates  eouivalent  1        |§ 
pounds  of  nitrogen  per  acre.  Hates  within  1  he  row  were  based  upon  a 
spacing  as  involved  with  40-inch  rows.  Before  the  treatments  ware  enrli^d 
and  the  seeds  were  planted,  eaeh  flat  was  thoroughly  moistened  thro 
the  entire  depth  of  the  soil  in  the  flat.  The  fertiliser  for   |   reatment 
was  weighed  upon  an  analytical  balance  nrior  to  time  of  olantin"  and  was 
placed  In  the  bottom  of  a  furrow  which  was  about  one  inch  deep  end  14  inches 
long*  Fach  flat  included  a  row  of  corn,  whent,  end  -die.  Each  corn  row  had 
12  seeds,  and  each  wheat  and  mil©  row  had  50  seeds  which  were  placed  directly 
upon  the  fertiliser.  After  riant inr,  he  flats  ware  watered  da' 
maintain  the  moisture  supply.  Sprouts  above  the  surface  of  the  noil  were 
oounted  daily  for  16  days  after  planting,  at  which  time  it  was  apparent 
thnt  no  more  seedlings  would  emerge. 

Trial  II,  using  soil  from  Ashland  Agronomy  Farm,  Involved  the  seme 
laboratory  preparation  and  preenh  use  preparation  as  mentioned  above  for 
Trial  I. 
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In  Trial  III,  which  involved  soil  from  the  ATonowgr  Farm,  *he 
fertilisers  and  the  sans  fertiliser  treatments  as  used  in  Trial  I  arain  x*ere 
employed  but  the  application  rates  were  based  uron  a  spacing  as  involved 
in  seven  inch  rows.  Bates  of  application  corr^-ond  to  40  and  80       of 
nitrogen  per  acre.  All  other  factors  were  the  saws  as  with  Trial  I  with 
the  exception  that  the  sprouts  wers  counted  for  17  days  f  1 

Trial  IV,  involvin/r  soil  from  the  Agronomy  Fara  as  the 
media,  was  conducted  in  14  x  22  x  3  inch  flats  which  were  filled  to  within 
inch  of  ths  top.  Bo  fertiliser,  crystalline  urea,  anraonium  nitrate,  "cleted 
Urea  I,  and  pelleted  Urea  II  were  employed  in  the  treatments.  The  treatraents 
were  applied  at  rates  equivalent  to  20,  40,  and  20  ^unds  of      -n  per 
acre.  Two  replications  of  each  treatment  were  utilised,  ^hc 
rates  were  based  upon  seven  inch  row  spaclnr.  Prior  to  plant in-,  the 
fertilizer  treatments  wers  weirhod  on  an  analytical  balance  and  the  soil  was 
thoroughly  moistened.  Furrows  14  inches  long  and  one  inch  deep  were  mads 
and  thr  fertilizer  treatments  were  placed  la  the  bottom.  Fifty  se^ds  of 
wheat  were  placed  directly  upon  top  of  the  fertilizer  in  the  row.  After 
planting,  the  flats  were  watered  daily     :-e  sprouts  above  the  soil 
surface  were  counted  daily  for  24  days  at  whi     s  it  was  apparent  that 
no  more  se  dlin^s  would  emerge. 

In  Trial  V  the  germ.lnat.in  -  media  was  washed  fine  sand.  It  was  placed 
in  flats  14  x  22  x  3  inches  and  filled  to  wit      -nch  of  the  *op.  This 
trial,  using  50  wheat  seods  in  each  14  inch  row,  Involved  no  fertiliser, 
crystalline  urea,  Urea  I,  Urea  II,  and  anmoniura  nitrate  as  treatments. 
These  treatments  were  applied  at  rates  equivalent  to  J ,  10,  20,  40,  and  SO 
pounds  of  nitrogen  per  acre  where  spacing  of  rows  was  based  upon  seven  inch 
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rows.  The  fertiliser  was  made  into  solutions  of  varying  concentrations  in 
which  the  seeds  were  soaked  for  two  hours.  For  the  treatment  involving  no 
fertiliser,  the  seeds  were  soaked  in  distilled  water.  After  soaking  for 
two  hours,  the  seeds  were  planted  one  inch  deep  in  the  sand  and  watered 
daily.  Sprouts  above  the  surface  were  counted  until  no  additional  emergence 
of  seedlings  occurred. 

Trial  VI  involved  washed  fine  sand  as  the  germinating  media.  The  sand 
was  placed  in  circular  pans  seven  inches  in  diameter  and  four  inches  de^p. 
A  circular  furrow  one  inch  deep  and  16  inches  long  was  made  in  the  sand  in 
each  pan.  The  fertilisers  were  placed  in  the  bottom  of  the  furrow  and  50 
wheat  seeds  were  placed  directly  upon  it,  I*o  fertiliser  snA  crystalline 
urea-biuret  mixtures  corresponding  to  5,  10,  and  15  per  cent  biuret  were 
used  at  rates  equivalent  to  20  and  40  pounds  of  nitrogen  per  acre.  Urea  I 
also  was  used  at  rates  corresponding  to  20,  40,  nnd  P0  pounds  of  nitrogen 
per  acre.  The  application  rates  were  based  upon  seven  inch  rows.  The  pans 
were  watered  daily  and  the  sprouts  above  the  surface  were  counted  daily 
until  it  was  apparent  that  no  further  emericrence  of  seedlings  would  occur. 

Trial  VII  utilised  washed  fine  sand  as  the  *ermlnsting  media.  The 
germinating  media  was  placed  in  flats  14  x  22  x  3  inches  and  filled  to 
within  one  inch  of  the  top.  No  treatment,  crystalline  urea,  crystalline 
wrea-biuret  matures  corresponding  to  2.5  per  cent  biuret,  7.5  per  cent 
biuret,  10  per  cent  biuret,  and  15  per  cent  biuret  treatments  were  used. 
The  fertiliser  treatments  were  made  into  solutions  and  the  wheat  seeds 
were  soaked  for  tan  hours  in  the  solutions  before  being  planted  in  the  sand. 
Untreated  seeds  were  soaked  in  distilled  water.  The  treatments  were  allied 
at  rates  equivalent  to  5,  7^,  10,  and  20  pounds  of  nitrogen  per  acre.  The 
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rates  were  based  upon  seven  inch  rows.  After  planting,  the  flats  were 
watered  daily  and  the  sprouts  above  the  surface  were  counted  daily  until  it 
was  definite  that  no  further  emer.eence  would  occur. 

Controlled  Humidity  Studies 

Trial  VIII  involved  soil  from  the  Agronomy  Fam  as  the  {terminating 
media  and  was  conducted  in  an  atmosphere  of  98  per  cent  relative  humidity. 
The  soil  was  placed  in  circular  pans  seven  inches  in  diameter  and  four 
inches  deep.  The  soil,  being  air  dry  initially,  was  brought  to  various 
percentages  of  moisture.  The  percentages  of  moisture  used  were  13,  17. 5»  ?5» 
and  30  per  cent.  These  percentages  corresponded  to  pre-def  era&ned  moisture 
tension  values.  Thirteen  per  cent  moisture  corresnonded  to  15  atmospheres 
of  tension  (wilting  point  for  this  soil)  and  25  per  cent  moisture  corre- 
sponded to  1/3  atmosphere  of  tension  (field  capacity  for  this  soil).  No 
fertiliser,  Urea  I,  Urea  II,  crystalline  urea,  a-noniura  nitrate,  and 
Orea  III  were  the  fertilizer  treatments  used  and  were  applied  in  duplicate 
cultures  corresponding  to  W)  pounds  of  nitrogen  per  acre.  The  40  pound 
per  acre  application  rats  was  figured  on  the  basis  of  seven  inch  rows.  A 
circular  furrow  16  inches  long  and  one  inch  deep  was  made  inside  each  pan, 
the  fertilizer  treatment  was  plnced  in  the  bottom  of  the  furrow,  and  50 
wheat  seeds  wsrs  placed  on  top  of  ths  fertiliser.  After  olantlng,  the  pans 
were  placed  in  an  atmosphere  of  98  per  cent  relative  humidity  and  the 
sprouts  above  the  surface  were  counted  dally  until  it  was  definite  that  no 
further  emergence  of  seedlings  would  occur. 

Trial  IX  also  was  conducted  under  98  per  cent  relative  humidity 
conditions  and  soil  from  the  Agronomy  Farm  vas  used  as  the  eeminating  media. 
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The  soil,  being  air  dry,  was  brought  to  various  moisture  percentages  and 
placed  in  circular  pans  seven  inches  in  diameter  and  "our  Inches  deep.  The 
nolsture  percentages  used  were  13,  17 J,  and  25  per  cent  which  a^ain  were 
based  upon  atmospheres  of  tension  as  mentioned  above.  Jfo  fertilizer, 
crystalline  urea,  and  ammonium  nitrate  fertilizer  treatments  were  used  and 
were  arrlied  in  duplicate  cultures  at  rates  corresponding  to  10  and  20 
pounds  of  nitro<*en  per  acre.  The  application  rates  were  bas*>d  upon  seven 
inch  rows.  A  circular  furrow  16  inches  lonr  and  one  inch  ^eep  was  made 
Inside  each  pan.  The  fertilizer  treatment  was  placed  in  the  bottom  of  the 
furrow  and  50  wheat  seeds  were  placed  on  tor  of  the  fertilizer  treatment. 
After  planting,  the  pans  were  placed  in  an  atmosphere  af  96  per  cent 
rtliitive  humidity  and  all  sprouts  above  the  surface  were  counted  daily 
until  it  was  definite  that  no  further  emergence  of  seedlings  would  occur. 

WSULTS  AMD  DISCUSSIOH 

Studies 


Trial  I,  The  results  of  the  overall  trial  indicated  that  fertilizer, 
when  placed  in  contact  with  the  seeds  of  com,  wheat,  and  milo,  reduced  the 
percentage  of  germination.  When  the  fertilizer  materials  were  applied  at 
rates  corresponding  to  W)  pounds  per  acre  of  the  nutrients,  the  delay  of 
initial  germination  and  final  maximum  germination  amounted  to  as  much  as 
eight  days  where  the  cample' e  fertilizer  treatment  was  employed. 
(Plates  I,  II,  and  III,  Aprendix) 

The  final  germination  percentage  for  the  various  crops  was  ouite  low 
for  some  treatments.  In  the  case  of  wheat  and  milo,  »*en  nitrogen  we 
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present  in  the  fertilizer  treatment,  the  rerrainction  percentage  mis  reduced 
considerably  as  compared  to  gemination  wh!c?^  occur  ed  vhere  no  fertiliser 
mm  used.  For  corn,  no  one  fertiliser  nutrient  was  especially  more  harmful 
than  another,  but  when  the  complete  fertiliser  treatment  was  us«~d  the 
gemination  percentage  was  especially  reduced.  Combination  of  nitrogen  and 
potash  also  gave  relatively  lar^e  reduction  in  percentage  of  germination. 
(Table  1,  Appendix) 

When  the  fertiliser  treatments  were  applied  at  20  ro  inds  per  acre 
application  rates,  the  losses  in  final  germination  per  cent  and  the  delay 
in  germination  date  were  less  than  under  the  40  Toxoid  per  acre  application 
rates,  otherwise  the  same  general  trends  as  noted  for  the  heavier  rates  of 
application  did  prevail.  The  date  of  initial  termination  and  final  maximal 
gemination  was  delayed  as  much  as  three  days  where  the  complete  fert'lizer 
treatment  was  employed,  (nates  IV,  V,  and  71,  Appendix) 

The  final  germination  percentage  for  the  crops  still  was  ouite  low  for 
some  treatments  even  when  only  20  n-unds  per  acre  of  the  nutrients  wem 
employed.  Wheat  and  mile  a~ain  were  educed  the  most  when  nit. -o gen  mm 
used  in  the  fertiliser  treatment.  Corn  was  not  reduced  so  much  by  any 
single  fertiliser  nutrient  application  but  when  two  or  more  nutrients  were 
combined  for  a  treatment,  especially  in  the  case  of  -he  complete  fertilizer 
treatment,  the  reduction  in  gemination  percentage  usually  was  quite  large. 
(Table  2,  Appendix) 

Trial  II.  This  trial  being  the  same  as  Trial  I,  with  the  exception  of 
the  soil,  gave  results  hat  were  nearly  the  same  as  for  Trial  I.  The  40 
pounds  per  acre  application  rate  of  fertilizer  caused  a  delay  of  initial 
gemination  and  final  maximum  dates  of  as  much  as  11  days  when  the  complete 
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fertiliser  treatment  was  used.  (Plates  VII,  VIII,  and  IX,  Apt>endix)  This 
is  a  delay  of  three  days  nor©  than  was  encountered  in  Trial  I,  This 
possibly  could  be  attributed  to  the  difference  ir  soil  tyre.  The  sandy 
soil  used  in  Trial  II  undoubtedly  permitted  nor*  of  the  fertiliser  materials 
to  remain  in  a  mobile  state. 

The  final  gemination  percentage*  were  miite  low  for  the  various 
crops  for  some  of  the  treatments  involvinr  the  use  of  40  pounds  per  acre  of 
fertiliser  nutrients.  Whenever  nitrogen  was  present  In  the  treatment,  the 
germination  percentages  of  each  crop  were  reduced  very  much  over  the  no 
treatment  germination  percentages.  (Table  3»  Aprwidlx)  This  tendency 
followed  very  closely  that  which  was  noted  for  Trial  I. 

When  the  treatments  were  applied  at  20  pounds  per  acre  amlicat.lon 
rates,  the  loss  In  germination  per  cent  and  the  delay  in  date  of  germination 
followed  the  same  pattern  of  lose  and  delay  of  gemination  as  when  the 
treatntents  were  applied  at  40  pounds  per  acre  application  rates,  only  the 
losses  were  less.  The  date  of  initial  germination  and  final  marl  mom 
germination  was  delayed  as  natch  as  five  days  with  the  use  of  the  complete 
fertiliser  treatment.  (Plates  X,  XI,  and  XII,  Aprendix)  This  delay  of 
five  days  caused  by  the  20  pound  per  acre  application  rate,  was  approx- 
imately one-half  of  the  delay  caused  by  the  40  pound  per  acre  application 
rate. 

The  final  percentage  for  the  crops  was  again  nuite  low  for  some 
treatments  with  20  pounds  of  fertiliser  application  rates.  Again  wheat  and 
milo  wore  reduced  the  most  when  nitrogen  was  used  in  the  fertiliser  treat- 
ment. Corn  was  not  reduced  appreciably  by  any  one  fertilizer  nutrient 
application  alone  but  usually  when  any  two  or  aore  nutrients  were  combined, 
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the  redaction  in  germination  percentage  was  consider* I  lc .  (T«*  le  /., 
Appendix)  This  reduction  also  follows  the  trend  of  Trial  I  very  closely. 

Trial  III,  This  trial  was  performed  to  measure  the  difference  in 
amount  of  darase  caused  by  the  heavier  application  rate  per  acre  of 
fertiliser  for  the  narrower  row  spacing,  which  actually  Involved  less 
fertilizer  per  row.  The  delay  in  the  date  of  initial  gemination  and  final 
maximum  germination  was  as  much  as  four  days  for  sons  of  the  treatments 
when  the  treatments  were  applied  at  40  pounds  per  acre  application  rates, 
(Plates  XIII,  XIV,  and  XV,  Appendix)  This  delay,  being  somewhat  less  than 
the  delay  caused  by  the  40  pounds  ner  acre  applleation  rato  for  the  wider 
row  spacing,  undo'ibtedly  was  due  to  the  smaller  amount  of  fertilizer  used 
in  the  row  under  these  circusistances. 

The  final  termination  percentage  for  the  crops  was  relatively  low  for 
the  untreated  soil  as  well  as  for  some  of  the  40  pound  per  acre  fertiliser 
treatments.  This  was  undoubtedly  due  in  part  to  the  placement  of  the  flats 
in  the  greenho  :se.  This  trial  was  conducted  in  the  winter  and  some  flats 
had  access  to  better  heat  sources  than  others.  In  the  ease  of  corn,  same 
of  the  treatments  may  have  been  in  small  enough  amounts  so  as  to  provide 
a  stimulating  affect  rather  than  causing  a  detrimental  effect.  For  *heat 
and  jailo,  the  reduction  in  germination  may  be  attributed  to  the  fertiliser 
treatments,  (Table  5»  Appendix) 

When  the  fertiliser  treatments  for  *his  trial  were  applied  at  90 
pounds  per  acre  application  rates,  the  delay  in  initial  date  of  germination 
•mounted  to  as  much  as  five  days  for  some  treatments.  For  some  treatments 
the  date  of  final  maximum  gemination  amounted  to  as  much  as  three  days, 
while  for  other  treatments  it  amounted  to  only  two  days,  (plates  XVI,  TVTT, 
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and  TTIII,  Appendix)  forio  of  this  "variation  actually  may  hays  been  due  to 
the  placement  of  the  flat*  In  the  greenhouse* 

The  final  germination  for  the  crops  was  quite  low  for  some  of  the  80 
pounds  per  acre  fertiliser  treatments  while  for  other  treatments,  the 
percentages  were  not  reduced  at  all.  r>ome  of  this  reduction  nay  have  been 
due  to  the  location  in  the  greenhouse,  but  not  all  of  it  could  he  attributed 
to  this  factor.  Milo  germination,  for  instance,  was  reduced  more  when 
nitrogen  was  present  in  the  treatment  than  when  it  was  absent.  (Table  6, 
Appendix) 

Trial  IV.  This  trial  was  conducted  to  determine  the  detrimental  effect 
of  pelleted  Uroa  I  and  Urea  II  upon  germination  which  neither  crystalline 
urea  nor  an  onium  nitrate  had.  When  the  fertilisers  were  appli«d  at  20 
pounds  of  nitrogen  per  acre  application  rates,  there  was  no  delay  in  the 
date  of  initial  emer  ence.  The  date  of  final  mmdrntni  germination  was  not 
delayed  appreciably  by  either  the  crystalline  urea  or  the  aasaoniuo  nitrate* 
Urea  I  and  Ores  II  both  delayed  final  maxima*  ferainntion  by  10  days.  Only 
Urea  I  and  Urea  II  caused  significant  losses  in  percentage  of  germination. 
Urea  I  was  much  more  damaging  than  was  Urea  II,  ('"late  TIX,  Pig*  1, 
Appendix) 

When  the  same  materials  were  applied  at  40  pounds  of  nitrogen  per  acre 
application  rates,  only  Urea  I  and  Urea  II  caused  delays  in  the  date  of 
Initial  germination  and  final  maximum  germination,  Heither  ammonium  nitrate 
nor  crystalline  urea  caused  a  delay  in  initial  germination  date  and  final 
maximum  germination  date.  Lonn  in  final  termination  percentage  was  caused 
by  only  Urea  I  and  Urea  II.  Anwoniua  nitrate  and  crystalline  ur^a  did  not 
reduce  final  germination  per  cent  when  compared  to  the  control  where  no 
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fertiliser  was  added.  Urea  I,  having  the  nicest  biuret  content,  reduced 
final  germination  percentage  to  11  per  cent,  a  lot??  of  PI  per  cent  from 
the  control.  (Plate  XIX,  Fig.  2,  Appendix) 

When  the  treatments  were  applied  at  80  pounds  of  nitrogen  per  acre 
ap;  licatlon  rates,  only  Urea  I  md  Urea  II  delayed  the  date  of  initial 
emergence,  but  all  fertiliser  treatments  delayed  final  maximum  germination 
when  compared  to  the  dates  for  the  control  cultures.  Final  gemination 
percentage  Mae  reduced  by  all  fertiliser  treatments  except  by  crystalline 
urea  treatment.  The  lose  caused  by  ammonium  nitrate  was  only  slight  and 
of  no  practical  significance*  but  the  le-5  es  due  to  Urea  I  and  Urea  II 
were  great.  Urea  I  treatment  resulted  in  a  final  germination  of  only  6 
per  cert,  a  loss  of  86  per  cent  when  compared  to  the  control,  (^late  XUC, 
Fig.  3$  Ap  endlx)  It  was  interesting  to  note  that  a  rhenium  nitrate,  when 
applied  at  a  rate  of  90  pounds  per  acre  of  nitrogen  did  not  cause  as  such 
damage  as  did  Urea  II,  the  one  with  lowest  biuret  content,  when  applied 
at  a  rate  of  only  20  pounds  oer  acre  of  nitrogen. 

Trial  V.  This  trial  was  conducted  to  measure  the  of feet  soaking  serds 
in  fertiliser  solutions  had  U'on  germination,  and  to  ascertain  whether  the 
biuret  content  of  Urea  I  and  Urea  II  would  be  more  or  les  harmful  in 
fertiliser  solutions.  When  the  loss  in  germination  percentage  was  compared 
to  the  no  treatment  germination  percentage,  the  decline  in  germination  wet 
rather  gradual  for  the  crystalline  urea  and  Urea  II  treatments.  The  ammo- 
nium nitrate  and  Urea  I  treatments  caused  a  sudden  drop  in  germination 
percentage  with  application  up  to  20  pounds  of  nitrogen  per  acre  and  from 
there  to  the  80  pounds  of  nitrogen  per  acre  application  rate,  the  losses 
were  gradual.  (Fig.  1,  Apj^endix)  Urea  I,  having  the  highest  biuret  content, 
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reduced  the  germination  percentage  the  lowest  for  all  treatments. 

the  seeds  did  not  seen  to  delay  the  germination  date  at  essentially  no  delay 

In  the  date  of  Initial  or  final  marinawi  gemination  was  noted. 

Tr^al  VI.  This  trial  was  performed  by  using  crystalline  urea-biuret 
mixtures  to  determine  the  extent  of  damage  caused  by  various  contents  of 
biuret  and  by  vr  j.v    :;,    n  0f  urea  containing  such  contents 

Oi"  biuret.  At  20  .ounds  of  nitrogen  per  aero,  the  lories  in  final  germi- 
nation percentage  ware  all  over  10  per  cent  and  were  aa  great  as  64  par 
•ent  for  the  15  per  cent  urea-biuret  mixture,  \sfhen  the  treatments  ware 
applied  at  40  rounds  of  nitrogen  per  acre,  the  losses  were  significantly 
greater  for  the  10  and  15  per  cent  biuret  mixtures  and  somewhat  leas  for 
the  5  per  cent  biuret  mixture.  This  indicated  that  the  jaore  concentrated 
the  biuret,  the  more  harmful  it  was  on  the  germination  of  seeds,  (late  XX, 
Appendix)  Urea  I  had  the  same  affect  that  was  observed  in  previous  trials. 

Trial  VJI.  This  trial  was  conducted  to  determine  the  effect  of  rate 
©f  a  lie  tion  and  biuret  content  on  the  germination  of  wheat  se  ds  soaked 
in  aqpeoue  solutions  of  fertiliser.  Crystalline  urea  bad  essentially  no 
effect  on  the  final  termination  percentage.  Increasing  the  biuret  percent- 
age in  the  urea-biuret  nixtures,  reduced  the  germination  percentage  to  such 
an  extent  that  when  as  little  as  7h  pounds  of  nitrogen  per  acre  of  the  15 
per  cent  biuret  mixture  was  applied,  there  was  a  toted  lois  in  permination. 
(Fig.  2,  Appendix)  This  indicated  that  biuret  may  be  very  harmful  to  the 
germination  of  wheat. 
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Continued  Humidity  Studies 

Trial  VIII.  Thi «  trial  was  oonducted  to  determine  what  modifying 
effects  various  soil  moisture  tensions  had  upon  manifestation  of  fertilizer 
injury  to  gemination  of  wheat  seeds.  When  the  fertilizer  treatments  were 
applied  to  the  soil  which  contained  only  13  per  cent  moisture  (approximate 
wilting  percentage),  the  final  germination  percentage  was  somewhat  lo*»er 
upon  the  control  cultures  than  was  true  of  the  no  treatment  /germination 
per  cent  for  the  hi -her  moisture  percentages,  but  the  less  was  not  great. 
The  final  germination  percentare  for  all  other  treatments  was  considerably 
lower.  (Plate  XXI,  Fig.  1,  Appendix) 

For  the  soil  containing  17|  per  cent  moisture,  the  losses  due  to  thi 
various  fertilizer  treatments  were  considerable,  the  lo  p  beinp  as  Truch 
as  96  per  cent  for  Urea  I  treatment.  The  crystalline  urea  treatment  loss 
was  somewhat  less  than  for  other  fertilizer  treatments,  but  it  still  was 
noticablo.  (Plate  XXI,  Fig.  2,  Appendix) 

Whan  the  fertiliser  treatments  were  at  plied  to  the  soil  with  25  oer 
cent  moisture,  ohe  crystalline  urea  ceus >d  an  Insignificant  loss  In 
germination  percentage.  Ammonium  nitrate  and  Urea,  III  looses  in  germination 
percentage  were  somewhat  greater  than  for  either  crystalline  urea  treatment 
or  where  no  fertiliser  was  employed,  but  still  not  great  enough  to  be  of 
major  consecjuence.  Both  Urea  I  and  Urea  II  caused  losr-es  In  germination 
percentages  which  were  great  enough  to  be  highly  significant.  (Plate  XXT, 
Fig.  3#  appendix) 

Only  oos  treatment,  the  Urea  I  treatment,  applied  to  the  soil  with  30 
per  cent  moisture,  caussd  a  loss  in  gemination  percentage  great  enough  to 
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be  of  consequence.  All  other  treatments  caured  no  appreciable  lore  in 
germination  percentage  when  compared  to  the  gmmination  u>on  the  control 
cultures,  except  for  the  slight  loss  n  .ted  whor:  Urea.  II  wae  used. 
(Plate  XXI,  Fig,  4,  Appendix)  The  lose  in  germination  percentage  canned 
by  Urea  I  treatment  again  wa3  attributed  to  i' s  very  high  biuret  content. 
The  small  lo^s  in  gerainat I >n  which  resultod  from  use  of  tJrea  II  also  was 
attributed  to  its  biuret  content. 

rial  IX.  This  trial  was  conducts  -nose  of  deteralnino;  if 

lower  rates  of  fertiliser  would  have  the  ease  effect  upon  gsmdnstion  as 
were  found  under  the  conditions  ooployed  in  Trial  VI7I. 

»*en  the  fertiliser  treatments  were  applied  to  the  soil  containing  13 
per  cent  moisture,  the  10  pound  per  acre  crystalline  urea  treatment  caused 
no  loss  in  gemination  percentage.  All  other  treatments  caured  lories 
great  enough  to  be  of  significance,  (Plate  XXII,  Pig.  1,  Appends*) 

Por  the  17 J  por  cent  taoisturo  level  and  for  the  25  per  cent  moisture 
level,  no  fertiliser  treatrient  caused  a  loss  in  germination  percentage 
•^reat  enough  to  be  of  significance.  (Plate  XXH,  Pig.  2  and  3,  Appendix) 
Bjf  comparing  the  data  of  Trial  VIII  and  Trial  IX,  it  was  observed  that  the 
heavier  rates  of  application  of  fertiliser  had  tendencies  to  cause  greater 
louses  in  gemination  of  wheat,  se#«d. 

COHCLBSIONS 

In  developing  conclusions  frora  this  study  it  had  to  be  borne  in  *dnd 
that  all  seeds  were  placed  in  direct  cont&ct  with  the  fertiliser.  Under 
field  conditions  this  usually  would  not  be  the  actual  situation  since 
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f ertiliEer  attachment*  on  planter*  usually  pl&ce  o. 3y  ~<a»  seeds  *   "  set 
contact  with  the  fertiliser. 

Hevertheless,  upon  the  basis  of         a  obtained,  the  following 
conclusions  were  drawn  t9m  the  greenhouse  studies: 

1.  With  wheat,  which  irequer.tly  is  drillod  in  eoven  or  eight  IncH 
rows,  the  average  application  of  an  appropriate  fertilizer,  made  by  raetne 
of  a  combination  grain  and  fertiliser  drill,  should  reduM  the  -era? 
percentage  only  slightly.  because  of  the  ability  of  wheat  plaatr 
develop  tillers,  this  slight  reduct  on  in  gemination  should  be  of  no 
practical  importance. 

2.  With  corn  and  even  sore  especially-  with  grain  sorghums  fertiliser 
should  not  be  placed  in  the  row  dir«ctly  in  contact  with  the  seed. 

3.  Ore*  never  should  be  placed  in  the  row  with  seed  if  it  has  or  if 
it  is  suspected  of  containing  biuret,  Unuer  the  beat  aanufF.cturing 
conditions  at  the  present  time,  pelleted  urea  nay  contain  as  nueh  as  St  or  3 
per  cent  of  biuret.  Therefore,  it  appears  that  r*elleted  urea  should  not 
b*  arplied  with  seeds  at,  planting  tine* 

4.  All  fertilizers  reduced  the  gemination  percentage  aw!  delayed  the 
date  of  emergence  of  wheat  seedlings,  but  fertilisers  containing  biurst 
caused  the  aost  damage. 

The  following  conclusions  were  drawn  frons  the  controlled  humidity 
studies! 

1,  The  percentage  of  soil  moisture,  so  long  as  it  was  at  the  wilting 
percentage  or  higher,  had  little  effect  on  the  gemination  of  seeds  when 
no  fertilizer  was  added  and  when  conditions  otherwise  appeared  to  be  about 


2.    The    resence  of  any  nitrogenou«!  fertiliser  had  a  marked  effect  on 
the  gemination  of  seeds,  especially  when  the  moisture  supply  was  limited. 

MS 

Greenhouse  studies  and  c  ntr  ^lled  humidity  studies  ware  conducted  to 
determine  the  effect  of  the  placement  of  fertilisers  on  the  {Termination  of 
wheat ,  silo,  and  corn  seeds. 

The  greenhouse  i  at  ions  i^are  .  ed  using  soil  froo  the 

Agronomy  Farm,  soil  froa  Ashland  Agmeajr  Farm,  and  washed  fine  send  as  the 
rsrainating  aedia,  the  u?e  of  *ihlch  vnr  4he  <»glooj  trials.    The 

ilizer  treataents  were  he  basis  of  row  widt  varied 

from  20  to  80  pounds  per  acre  ar  on  rates,  always  Inelsdinf  un- 

fertilized cultures  as  controls.    For  some  trials  the  seeds  were  soaked  In 
fertiliser  solutions  before  belne  planted.    For  others  the  fertilizer  wan 

od  in  the  bottom  of  the  furrow  and  the  seeds  were  placed  on  top  of  the 
fertilizer. 

The  controlled  hvenidity  studies  were  conducted  in  a  closed  container 
which  had  vater  standing  in  the  bottora  under  a  wire  screen  on  which  the  pans 
containing  the  treataents  and  seeds  were  placed.    The  Lstr  treatments 

used  were  f  ipured  on  the  basis  of  row  width  and  the  rate  of  Application 
varied  from  10  to  i»0  rounds  of  nitrogen  per  acre  and  included  an  unferti- 
lized culture  aa  a  control.     Soil  from  the  Arronoay  Farm,  with  various 
moisture  contents,  was  used  in  these  trials  as  the  geminating  media.    The 
fertilizer  treatments  were  placed  in  the  bottom  of  furrows  an^  the  neods 
were  planted  on  top  of  the  fertilizer  in  contact  with  it. 
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In  the  greenhouse,  the  trials  ted  that  the  treatments  had  the 

effect  on  the  per®*  ndlrss  of 

media,    Rerardless  of  how  the  fertiliser  mm  applied,  in  solution  or  dry, 
a  similar  effect  on  germination  per  cent  was  obtained.    The  trials  indicated 
that  irrespective  of  tin  swdia  or  the  way  the  treatment  was 

implied,  there  generally  was  a  delay  in  the  date  of  both  the  initial  romi- 
nat  •'  final  maxima*  perraination  date  when  conpared  to  the  date  obtained 

with  the  use  •  as, 

Osmmerci"  rem  contained  a  substance,  biuret,  not  contained 

in  other  cosnercial  ni  us  fert Hirers.    IHmrt  caused  marked  damage  to 

the  germi*  of  wheat,    Damage  increased  as  percentage  of  biuret  in  urea- 

biuret  mixtures  increased.     Damage  aleo  increased  as  rate  of  annlication  of 
nitrortr-  increaeed. 

The  trials  conducted  under  cc  d  humidity  and  var"oma  moist- 

terts  Indicated  'hat  the  amount  of  soil  raoisture  present  had  an  effect  on 
the  >n  of  wheat  seeds  when  fertilizer  was  present.    This  was 

evident  because  at  the  wilting  point  of  the  soil,  "-he  pem'  ■  was  not 

reduced  greatly  when  no  fertiliser  was  present,  torn*  was  greatly  reduced  with 
the  presence  of  as  little  as  10  pounds  of  nitro-an  per  acre. 
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Table  1,    Effect  of  v                       leer  treatments  on 
final  gemination  of  seeds  (40  inch  rowa) 

Fertiliser  Treatment 

(Lb /A)                 j 

*    ~    P2°5    "    *2°       ! 

Oerminsti'm  of  t 
Corn        i       Mi.lo 

"ecd  oft 
:       Whent 

0-0        -      0 
40-0        -      0 

0-40        -      0 

0-0        -    40 
40-40        -      0 
40-0        -    40 

0-40        -    40 
40-40        -    40 

L.S.D.       (.05) 

91                   85                   77 
75                   18                   20 

66                  40                  47 
57                  32                  22 
U                  12                  15 

a            15             7 

52                  37                  30 
25                  15                    7 

33.2  20                  23.6 

46.3  27.2              32.1 

ua  fertilizer  treatments  on 
on  of  seeds  (40  inch  rows) 
mm  Fa  m  Boil 

Table  2.    Effect  of  vario 
final  gerainatl 

Fertilizer  Treatment     5 
N    -    $/-    K2°       j 

JJ***tB* 

eecL  of: 

T     r 

0-0        «0 
20-0        -      0 

0-20        -      0 

0-0        -    20 
20-20        -      0 
20-0        -    20 

0-20        -    20 
20-20        -    20 

L.S.D.       (.05) 
(.01) 

91                  85 
75                 47 
75                 67 
75                 62 
41                 47 
66                 60 
25                  52 
33                 27 

23.1              l?.l 
31.4               23.2 

85 
37 
75 
57 
45 
37 
40 
27 

4.6 
11.8 

4 

39 

Table  3.    Wtmt 

,■        :■'.■    * 

reataents  on 

m 

final  pen 

!. 

:     -•'.'    •  '■■■■ 

(40  Inch  rtnm) 

Perti.llr.or  Trea- 

: 

»    - 

(Lb/A) 

r.       -      KgO 

! 

| 

■\ 

■  p-  .-•- 

m.        '■ 

0    - 

0 

91 

90 

10     - 

0-0 

# 

30 

0    - 

40-0 

CO 

65 

0     - 

0        -    «> 

55                  42 

40    - 

40-0 

33 

12 

40    - 

0-40 

41 

15                  20 

0    - 

40        -    40 

66 

30                  15 

40    - 

40        -    40 

25 

10 

.    .   . 

(.05) 

If.. 

10.6              n . 

(.01) 

.? 

14,5               16.1 

- 

Table  4.      :*"   ct  of 

■/    •  '-: 

is  fc              r  trea^rasnts  on 

final  gm 

tfaslli 

ihlaadf  So'l 

(40  "            ••«•) 

. 

Fertiliser  Treatawl 

t 

- 

(WA) 

P205    -    K;>0 

j 

: 

■  -    1 1 . 

■  "  ■            .    j   •    j 

'-   -          : 

"    •        : 

0    - 

0-0 

91 

90                  97 

H    - 

0-0 

91 

42 

o   - 

20-0 

M 

75                  H 

0    - 

0        -    20 

91 

N                 ?0 

re    - 

20-0 

75 

52                  47 

20    - 

-     • 

66 

40                  47 

0    - 

20         -     20 

■'•?. 

47 

20    - 

20        -     20 

5* 

27 

- 

L.r.   . 

(.05) 
(.01) 

19.6 

9.3              17.4 

» 

.7 

.7            r. 

- 

m 

30 

Table  5.    Effects  of  various  fertiliser  treatments  on 
final  geralaation  of  seeds  (7  inch  rows) 

iammtm  u  ~-   ■ :  .•:---! 

Portilizsr  Treatment     : 

(Lb/A)                  j 

K     -    ?205     -    K20       , 

%  Germination  of  Seed  of: 

Corn        :      MUo 

t      Ikeat 

0-0        -      0 
40-0        -      0 

0-40        -      0 

0-0       -    40 
40-40        -      0 
40-0       -    40 

0-40        -    40 
40-40        -    40 

i  .D.      (.05) 
(.01) 

Table  6.            its  of  rari 
final  gerralnati 

82                  48 
66                  26 
25                 11 

58                 M 

41            26 

80                  14 
66                 40 

75                 17 

30.8              12.7 
W.3              17.3 

90 
14 

20 
28 

31 
2? 

31 

34 

19.0 
25.6 

cms  fertiliser  treatments  on 
c»n  of  seeds  (7  inch  rows) 

r-  Pr.ra  Soil 

Fertilizer  Tr^atraent     j 

(Lb/A)                   t 

1    -    P,0C    -    K,0       t 
*  5            2 

t  QsridBatica  g£ 

8— d  of: 

Com         r      l^iio 

.     --...., 

0-0       -     o 
80    -      0        -      0 

0-80        -      0 

0-0        -    80 
80-80        -      0 
80-0        -    80 

0-80        -    80 
80-80        -    80 

L.S.D.       (.05) 
(.01) 

82                   57 
25                    8 

•a           54 

I     I 

80                 26 
«                   5 

26.5               10.4 
36.1               14.2 

77 
11 
68 
77 
62 
54 
62 
48 

11*4 

15.5 

IOC 


Uo   tr^txmni 


10  20 

Equivalent  rate  of  application  of  nitrogen 
(pounds  per  acre) 


Fig.  2  Effect  of  rate  of  application  and  biuret 
content  of  urea  on  germination  of  v;heat . 


EXPLANATION  OF  TUT- 


Fig.  1  The  effect  of  no  treatment  and  fertiliser  treetmen      ainlng 
nitrogen  applied  at  40  stands  per  acre  ar  he 

delay  of  germination  of  com  seeds  planned  in  40  inch  rom  in 
soil  f  rora  the  Agronoisy  Farm, 

Fig.  2  The  effect  of  no  treatment  and  fertiliser  treatments  not  contain- 
ing nitrogen  applied  at  40  pounds  per  acre  appl:        es  on 
the  delay  of  germination  of  com  seeds  planted  in  40  inch  rows  In 
soil  frorc  the  Arrono-y  Farm. 


SOTJWATION  OF  II 

Fig.  1    The  effect  of  n     tangtMsl  lents  containing 

nitrogen  applied  at  40  rounds  per  acre  a>  Lea  rat?s  on  the 
delay  of  gemination  of  wheat  seeds  planted  in  rows  in 

©oil  from  the  Apronoray  Farm. 

Fig.  2    The  effect  of  no  treatment  and  fertilizer  treatments  not  contain- 
ing nitrogen  d  at  40  pounds  per  acre  a       Leal  ion  rates  on 
the  delay  of  gemination  of  wheat  seeds  nlanted  in  40  inch  rows  in 
soil  from  tfr  'ray  Farm, 
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Fig,  1    The  eff.-ct  of  no  treatraer  treataair'  lining 

nitrogen  applied  at  40  pounds  per  acre  appli       I  to  rates  on  the 
delay  of  gerrainatlon  of  -nilo  seeds  I  in  40  inch  rows  in 

soil  from  the  Agronony  Para* 

Pig.  2    The  effect  of  no  treatment  and  fertilizer  treatments  not  contain- 
ing nit,ro£«i  Lei  at  40  per  acre  applies-  tea  on 
the  delay  of  gemination  of  alio  seeds  planted  In  40  inch  ro^s  in 
soil  from  the  Arronosy  Para* 


EXPLAKATDR  OP  PLATF  IV 


Pig.  1  The  effect  of  no  treatment  and  fertiliser  treatments  containing 
nitrogen  applied  at  20  pounds  j>er  acre  application  rate*  en  the 
delay  of  germination  of  corn  seeds  planted  In  1*0  inch  rove  in 
soil  from  the  Agronomy  Farm, 

Pig.  2  The  effect  of  no  treatment  and  fertilizer  treatments  not  contain- 
ing nitrogen  applied  at  20  pounds  per  acre  ap  lication  rates  on 
the  delay  of  germination  of  corn  seeds  planted  in  40  inch  rows  in 
soil  from  the  Arronoray  Farm. 
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EXFLANATI N  OF  PLATE  ▼ 


Fi •-.  1  The  effect  of  no  treatment  and  fertiliser  treatments  containing 
nitrogen  applied  at  20  pounds  per  acre  ap-lication  rates  on  the 
delay  of  gemination  of  wheat  seeds  planted  in  hO  inch  rows  in 
soil  frora  the  Agronony  Farm. 

Fig.  2  The  effect  of  no  treatment  and  fertiliaer  treatments  not  contain- 
ing nitrogen  applied  at  20  pounds  per  acre  application  rates  on 
the  delay  of  germination  of  wheat  seeds  planted  in  40  inch  rows 
in  soil  from  the  Agronomy  Farm* 
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EXPLANATION  OP  PLATE  VI 


fig.  1  The  effect  of  no  treatment  and  fertiliser  treatments  containing 
nitrogen  applied  at  20  pounds  per  acre  application  rates  on  the 
delay  of  germination  of  ndlo  saeds  planted  in  40  inch  rows  in 
soil  from  the  Agrottrry  Farm. 

Fig.  2  The  effect  of  no  treatment  and  fertiliser  treatments  not  contain- 
ing nitrogen  applied  at  20  pounds  ner  acre  application  rates  on 
the  delay  of  gemination  of  ndlo  seeds  planted  in  40  inch  rows  in 
soil  from  the  Agroaosgr  Para. 


PLATE  VI 


100 

CO 

§  70 
u 

a,   oO 

§  - 

•H  U 

■p    ' 

q    ':0 


s 


20 

10 

0 


:-°0 

-(5^-0 — O 


Q 0 (D 


Pi  .  l 


100 

90 

GO 

+1 

s 

70 

o 

a> 

:'o 

a. 

g 

^o 

•H 

4-> 

a 

4o 

1 

V 

o 

20 

10 

0 

F 


OTtANATI-W  OP  PLATK  VII 


Fig.  1  The  effect  of  no  treatment  and  fertiliser  t^eatnsents  containing 
nitrogen  aprlied  at  40  pounds  per  acre  application  rates  on  the 
delay  of  gemination  of  corn  seeds  planted  in  /4O  Inch  rows  in 
soil  from  the  Ashland  Anronorgy  Faro. 

Pig.  2  The  effect  of  no  treatntnt  and  fertilizer  treataents  not  contain- 
ing nitrogen  applied  at  40  pounds  per  acre  application  rates  on 
the  delay  of  gemination  of  corn  seeds  planted  in  40  inch  rove  in 
soil  from  the  Ashland  Agronony  Farm. 
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Pig.  1  The  effect  of  no  treatment  and  fert Hirer  treatments  containing 
nitrogen  applied  at  40  rounds  per  acre  application  rate*  on  the 
delay  of  gemination  of  wheat  seeds  planted  in  40  i-ch  rows  in 
soil  from  the  Ashland  Agronomy  Fan. 

Fig,  2  The  effect  of  no  treatment  and  fertilizer  treatments  not  contain- 
ing nitrogen  air  lied  at  40  pounds  per  acre  application  rates  on 
the  delay  of  germination  of  wheat  seeds  planted  in  40  inch  rows 
in  soil  from  the  Ashland  Agronomy  Farm* 
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HFUUUTID*  Of  PMTF  IX 


Pig*  1  The  effect  of  no  treatment  and  fertilizer  treatments  containing 
nitrogen  applied  at  40  pounds  per  acre  aprlication  rates  on  the 
delay  of  germination  of  mile  seeds  planted  in  40  Inch  rows  in 
soil  from  the  Ashland  Agronomy  Farm. 

Pig*  2  The  effect  of  no  treatment  and  fertiliser  treatments  not  contain- 
ing nitrogen  applied  at  40  pounds  per  aere  application  rates  on 
the  delay  of  gemination  of  sdlo  sends  planted  in  40  inch  rows  in 
soil  from  the  Ashland  Agronomy  Para* 


PLATS  IX 


100 


90 

60 


43 

?o 

u 

<0 

6o 

•H 

rO 

-P 

Oj 

C 

^0 

| 

5 

50 

10 

0 

0-0-0 


■T-^o,  * 


4      5      6      7       0       9      10  11      12    1 5  14     15   le- 
tter's aft*r  planting 

Pi  •.  1 


lOOr 
90.  • 

co- 
il 


o 

v 

0- 

C 
O 


3 


5o 
50 
40- 

50 

20- 

10- 


c 


°v-v°  , 


7       8     9      10   11     12    Ip   14    l^i    lu 


KPLAHATION  OF  PLATE  X 


Pig.  1  The  effect  of  no  treatment  and  fertilizer  treatments  containing 
nitrogen  aprlied  at  20  pounds  per  acre  application  rates  on  the 
delay  of  germination  of  corn  seeds  planted  in  40  inch  rows  in 
soil  from  the  Ashland  Arronomy  Farm. 

Fig.  2  The  effect  of  no  treatment  and  fertiliser  treatments  not  contain- 
ing nitrogen  applied  at  20  ounds  per  acre  application  rates  on 
the  delay  of  germination  of  corn  seeds  planted  in  40  inch  rout  In 
soil  f  r  m  the  Ashland  Agronomy  Farm. 


HCPLAHATTO*  Of  PLAT?  XI 


Pig.  1    The  effect  of  bo  treatment  and  fertl  lzer  treatasnts  containing 
nitrogen  applied  at  20  pounds  per  acre  ap-lication  rat  as  on  the 
delay  of  gerarinntion  of  wheat  seeds  planted  in  ItO  inch  rows  in 
soil  from  the  Ashland  A-ronongr  Perm, 

Pip.  2    The  effect  of  no  treatment  and  fertiliser  treatments  not  contain- 
ing nitrogen  applied  at  20  pounds  per  acre  apr.lication  rates  on 
the  delay  of  gemination  of  vtoeat  se-ds  planted  in  40  inch  row» 
in  soil  from  the  Ashland  Agronomy  Pam. 
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BFUMATIOH  OF  PLATC  XII 


Fig.  1  The  ef  ect  of  no  treatment  and  fertilizer  treatments  containing 
nitrogen  applied  at  20  pounds  per  acre  application  rates  on  the 
delay  of  gemination  of  milo  seeds  planted  in  40  inch  rows  in 
•oil  from  the  Ashland  Agronomy  Farm, 

Pig.  2  The  effect  of  no  treatment  and  fertilizer  treatments  not  contain- 
ing nitrogen  applied  at  20  pounds  per  acre  ar plication  rates  on 
the  delay  of  germination  of  milo  seeds  planted  in  40  inch  rows  in 
soil  from  the  Ashland  Agronomy  P*rm» 
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EXPLANATION  OP  PLA7F  nil 


Pig,  1  The  effect  of  no  treatment  and  fertilizer  treatments  containing 
nitrogen  applied  at  40  pounds  per  acre  amplication  rates  on  the 
delay  of  gemination  of  corn  seeds  planted  in  1  inch  rows  In 
soil  from  the  Agronomy  Fai-n. 

Pig.  2  The  effect  of  no  treatment  and  fertilizer  treatments  not  contain- 
ing nitrogen  applied  at  40  pounds  per  acre  application  rates  on 
the  delay  of  germination  of  corn  seeds  planted  In  7  inch  rows  in 
soil  from  the  Afroncny  Para. 


mtAKATIOW  OF  PLAT*  XIV 


Fig,  1  The  effect  of  no  treatment  and  fertilizer  treatments  containing 
nitrogen  applied  at  40  pounds  per  acre  application  rates  on  the 
delay  of  germination  of  wheat  seeds  planted  in  7  inch  rows  in 
soil  from  the  Agronomy  Farm. 

Fir.  2  The  effect  of  no  treatment  and  fertilizer  treatments  not  contain- 
ing nitrogen  applied  at  40  pounds  per  acre  application  rates  on 
the  delay  of  germination  of  wheat  seeds  planted  in  7  inch  rows  in 
soil  from  the  Agronomy  Farm. 
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EXPLARATI  >N  OP  **LATT  X? 


Fig.  1  The  effect  of  no  treatment  and  fertilizer  treatment 8  containing 
nitrogen  applied  at  40  pounds  per  ttvt  application  rates  on  the 
delay  of  froradnatlon  of  milo  seeds  planted  in  7  inch  rows  In 
soil  from  the  Agronomy  Farm, 

Fig.  2  The  e  f  ect  of  no  treatment  and  fertilizer  treatments  not  contain- 
ing nitrogen  applied  at  40  pounds  per  sere  application  rates  on 
the  delay  of  rernination  of  milo  seeds  planted  In  7  inch  ro\m  In 
soil  from  the  Agronomy  Farm, 
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EXPLANATION  OF  PLATE  Xfl 


Fig.  1  The  effect  of  no  treatment  and  fertilizer  treatments 

nitrogen  applied  at  80  pounds  per  acre  application  rates  on  the 
delay  of  gemination  of  corn  seeds  planted  to  7  inch  rovrs  in 
soil  from  the  Agronomy  Fe 

Fig,  2  The  effect  of  no  treatment  and  fertilizer  treatments  not  contain- 
ing nitrogen  applied  at  80  pounds  per  acre  at>plication  ratet  on 
the  delay  of  gemination  of  corn  seeds  planted  in  7  inch  rows  in 
soil  from  the  Agronomy  Farm* 
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Fig.  1  The  effect  of  no  treatment  and  fertilizer  treatments  containing 
nitrogen  applied  at  80  pounds  per  acre  application  rates  on  the 
delay  of  gemination  of  wheat  seeds  planted  in  ?  inch  row*  in 
soil  from  the  Agronomy  Fans. 

Fig.  2  The  effect  of  no  treatment  and  fertilizer  treatments  not  contain- 
ing nitrocen  applied  at  80  pounds  per  acre  application  rates  on 
the  delay  of  emanation  of  wheat  seeds  planted  in  7  inch  rows  in 
soil  froa  the  Agronomy  Farm, 
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EXPLARATION  OF  PlATi  Xfin 


Wg»  1  The  eff  ct  of  no  treatment  and  fertilizer  treatments  containing 
nitrogen  applied  at  80  pounds  per  acre  application  rates  on  the 
delay  of  germination  of  milo  seeds  planted  in  7  inch  ro*s  in 
soil  from  the  Agronomy  Fara. 

Fig.  2  The  effect  of  no  treatment  tnd  fertiliser  treatments  not  contain- 
ing nitrogen  applied  at  60  pounds  per  acre  a  plication  rates  on 
the  delay  of  germination  of  milo  seeds  planted  in  7  inch  rows  in 
soil  from  the  Agronomy  Farm* 
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UPLMIATI  R  OP  PLA1^  XXIII 

Pig.  1    The  effect  of  various  fertiliser  treatments  applied  at  40  pounds 
per  acre  application  rates  on  the  gemination  of  **»eat,  corn,  and 
adlo  planted  in  UO  inch  rovra  in  soil  from  the  AsronoHgr  Pans* 

Fig.  2    The  effect  of  various  fertiliser  treatments  applied  at  W  pounds 
per  acre  app  ication  rates  on  the  semination  of  *hcat,  corn,  and 
«4in  planted  in  W>  inch  rows  in  soil  from  the  Apronosy  Para. 

Crops  are  as  follow3,  left  to  ri^htt 
Corn 
Milo 
Wheat 
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MPUIUTlOir  OF  PUTS  >:XI? 

Pig.  1    The  effect  of  vari -jus  fertiliser  treata*nts  Applied  at  20  pounds 
per  acre  application  rates  on  the  (termination  of  wheat ,  corn,  and 
milo  planted  in  40  inch  row*  in  soil  from  the  ApronoHor  Para. 

Fig»  2    The  effect  of  various  fertiliser  troataent-a  ap<  lied  at  20  pounds 
per  acre  application  rates  on  the  germination  of  wheat,  corn,  and 
milo  planted  in  soil  from  the  Agronoriy  Fam. 

Opept  are  as  follows,  left  to  rifthti 
Corn 

Kilo 
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HDPLANATI  )N  OF  PLA7T-  XX? 


Fig.  1    The  effect  of  various  fertilizer  treatments  applied  at  40  wmds 
per  acre  application  rates  on  the  fterain-tion  of  wheat,  corn,  and 
alio  plant  d  in  40  inch  rows  in  soil  from  the  Ashland  Agronoagr 
Farm, 

Fig.  2    Tha  effect  of  various  fertilizer  treatments  applied  at  40  pounds 
por  acre  application  rntes  on  4he  germination  of  wheat,  com, 
milo  planted  in  40  inch  rows  in  soil  from  the  Ashland  Agron<>flgr 

Crons  are  as  follovr;,  left  to  rights 
Wheat 
Milo 
Corn 
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EXPLAHATmM  OF  TtATS  XXVI 

Pig.  1    The  effect  of  various  fertilizer  treatments  applied  at  20  noun 

per  acre  application  rates  on  the  gemination  of  wheat,  com,  sad 
mile  planted  in  40  inch  rows  in  soil  ttm  the  Ashland  Agronomy 
Fans. 

Fig.  2    The  effect  of  various  fertiliser  treatments  applied  at  20  pounds 
per  acre  application  ratrs  on  the  peradnation  of  wheat,  corn,  and 
mile  planted  in  40  inch  tows  in  soil  from  the  Ashland 
Fans* 

Crops  are  as  follows,  left  to  right * 
■MM 
Milo 

Corn 
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BCPLANATION  OF  TJITF  XXVII 

Fig.  1  The  effect  of  various  nitrogenous  fertilizer  treatment e  allied 
at  20  pounds  of  nitrogen  per  acre  on  the  Termination  of  wheat 
planted  in  7  inch  rows  In  soil  from  the  Agronosgr  Farm. 

Fig.  2  The  eff  «t  of  various  nitrogenous  fertiliser  treatments  applied 
at  40  pounds  of  nitropen  per  acre  on  the  r-enalnntion  of  x*eat 
planted  in  7  inch  rows  in  soil  from  the  Agronongr  Farm. 
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F3CFLAIIATI0R  OF  PLATA  XTVIIJ 


The  effect  of  various  nitrorenouo  fertiliser  treatments  applied  at  80 
pounds  of  nitrogen  per  acre  on  the  germination  of  wheat  planted  in  7 
inch  rows  in  soil  from  the  Agronomy  Pans* 


PLATE  XXVIII 


EXFLAHATIOM  OP  PLAT1  VOX 


Pig.  1  The  effect  of  vnrlr  us  percentage  of  biuret  in  urea-biuret 
mixtures  applied  at  20  pounds  of  nitrogen  per  sere  on  the 
gemination  of  wheat  planted  in  ?  inch  rows  in  washed  fine 


Pig.  2  The  effect  of  various  percentages  of  biuret  in  urea-biuret 
aixturoo  a  lied  at  40  pounds  of  nitrogen  per  acre  on  the 
gamlnation  of  wheat  planted  in  7  inch  rows  in  washed  fine 
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PLATE  XXIX 


Fie.   2 


KXFLAIMTION  OP  PLATF  XXX 


The  effect  of  Urea  I  applied  at  20,  40,  and  80  pounds  of  nitrogen  v>r 
acre  on  the  gemination  of  wheat  eerde  planted  in  7  inch  rows  in  washed 
fine  sand. 
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In  general  arricultural  eoils  are  decreasing  In  fertility  with  contin- 
ual cultivation,  la  recent  year:-,  Users  have  been  Met 
to  counteract  this  loss  in  fertility,  Hew  MBttfact'v      oceesas  have 
produced  types  of  fertilizer  vtolch  hare  new  and  different  r.rot>erties.  In 
may  eases  the  method  of  application  of  +  hese  new  fertilizers  ennot  be 
the  seas  as  was  employed  with  older  types  of  fertilizer  because  the  new 
ones  may  be  more  hi         -  ted  in  nutrient  content . 

In  order  to  detemine  the  effect  of  direct  application  fertilizers 
wit;  the  seeds  of  crops,  studies  were  conducted  in  the  <?re     i  In  whieh 

seeds  wera  placed  In  direct  contact  with  various  fertilizer  materials. 
Interference  of  such  placeaent  of  fertilizer  upon  seed  germination  was 
measured.  Soil  Jr  ■  the  Agronomy  Farm,  soil  from  Ashlaac-      -^y  "arm, 
and  washed  fine  sand  were  used  as  germination  media*  Fertilizer  treats 

n  rates  were  calculated  MM  the  basis  of  linear  row  length  and 
varied  from  20  to  80  pounds  per  rcrc.  Fertilisers  used  we^e  ammonium 
nitrate,  triple  superphosphate,  muriate  of  potash,  two  sources  of  commer- 
cial rriliod  'area,  crystalline  urea-*duret  mixtures,  and  pure  crystalline 
urea,  Vfoeat,  com,  and  nilo  seeds  were  utilized  in  the  tevMtl     as. 
In  the  bottom  of  furrows  one  inch  deep  the  known  number  of  seeds  was  nlnced 
directly  upon  a  band  of  fertilizer,  Fl    tMMfl  M  the  various  seeds 
were  watered      and  seedlings  CMrring  above  the  surface  we  e  smalls' 
dally  until  it  wae  evident  that  no  more  would  emerge,  Kffects  of  such 
placeaent  were  compr.red  with  control  flats  where  no  fertilizer  was  used. 
Special  trials  were      ted  with  soil  ftoa  the     as/  Farm  with 
various  known  moisture  percentages  in  a  co      d  relative  humidity  of  98 
per  cent.  The  fertilizer  applications  again  were  calculated  on  linear  row 


length  and  varied  from  10  to  W>  pounds  of  nutrient  per  acre,  ^he  fer- 
tilisers used  ware  ammonium  nitrate,  three  sources  of  eorr  ercial  rrilled 
urea,  and  pure  crystalline  urea.  Furrows  one  inch  deep  were  made  with  the 
fertiliser  r  if  placed  in  the  bottom  and  a  known  number  of 

wheat  seeds  planted  on  top  of  the  fertilizer.  The  planted  containers 
were  placed  in  an  atmosphere  of  98  per  cent  relative  humidity  and  the 
•eedlinfrs  appearing  above  the  surfAee  were  counted  daily  until  it  ua« 
evident  that  no  more  would  at- 

In  general  the  germination  percentage  of  nil  crops  waa  reduced  sobs 
by  each  fertiliser  treatment  irrespective  of  the  termination  media.  The 
loose*  were  the  greatest  for  the  heavy  -ates  and  least  for 

the  lighter  rates  depending  on  the  row  width.  In  general      onous 
fertilisers  and  muriate  of  -otash  caaaed  more  germination  damage  than  did 
superphosphate.  On*  sample  of  urea  in  pa  ticular  caused  considerable 
damare,  this  effec'  was  attributed  to  its  hiprh  biuret  content.  Otr 
commercial  prilled  ureas  cauoed  ermination  danr  -o  in  pMpHttoa  to  biuret 
content.  The  damaging  effect  of  biuret  also  was  demonstrated  in  mixtures 
of  urea  and  biuret.  Degree  of  damage  depended  both  v«non  relative  biuret 
.ant  and  relative  rat©  of  application  per  linear  unit  of  row. 
The  trials  conducted  with  various  ?nolsture  percentages  and  at  98  pvr 
cent  relative  humidity  indicated  that  fertiliser  acr lication  reduced 
germination  percentage  eepeelally  at  low  soil  moisture  tension.  Near  the 
wilting  point  even  low  rate  of  fertiliser  I        n  caur     ^nslve  damage. 
Also  the  semination  percentage  waa  lowered  with  the  heavier      zer 
•  rates  at  each  soil  moisture  tension. 


Com  and  railo  crops  are  especially  subject  to  r0rmination  Infer? 
because  of  being  planted  In  relatively  vdde-Afart  r>m,    1 1th  such  row 
spacing  the  fertiliser  ia  much  more  concentrated  than  with  small  /Trains. 
Results  of  this  study  indicate  that  urea  or  mixed  fr  *r  made  from 

urea  containing  biuret  never  should  be  placed  in  direct  contact  with  seed, 
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